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DETAILS

1. Name of Zuve_Ltion

Thermal Transfer l_cor_ng Media

2. Limit of the Patent Covered

(1) Theml_l traasfer recording medima which consists _t least of color _nd

_e retardation layers.

(_.) Thermal transfer recording medium described in (1) above, whose fire re-

tardatlon |_.ve_ contains one or more of the following compounds A - D: A: halogen

,:ompotmds,B:phosphorousestercompounds, C:halogenatedphosphorous ester

compounds, D: inorganiccompounds.

(3) Thermal transferrecordingmedium whose fie retardationlayercontains

xe_ctlve rue xetardatlon sddltives _onsi_t ing at least of halogen or phosphor.

(4)Thermal transferrecordingmediura whose rue retardationlayercontains

I-I00wt % off_e retardationcompounds.

(5)Therataltrustierrecoxdiagmedina whose supportinglayerhas a rue re-

tardationlayeron one sideand a colorlayeron the otherside.

3. Interpretation ofInvention

[Tecludca]Field]

Thisinventionisconcernedwiththermaltransferrecordingmedia utilizedfor

.a thermaltransfer recorder.

[Previous Tedmology]

The thermal transfer recorder is small, cost effective, in a low nohe, low power

consumption, and colorized, and thus it i_ widely used for terminals of communi-

cations and information storage. The recording principle of the thermal transfer

recorder is shown in Fig. 3. In Fig. 3,301 is a thermal element and produces heat

corresponding to the input fignal, 302 is a thermal trarafer recording medium,

304 in Fig. 3 in the medium is thermally activated by Joule heat of the thermal

ehm_nt, and 303 is a trustier medium. The thermally _ctlwted color mMeriah



adhere to th_ medium, penetrate ot diffuse into the t;amfet medium attd a vitibh

image is formed,

In Fig.4,we dirplaya compositionof ti_ethermaltransferrecordmedittm.In

Fig.4,401isa supportinglayerand 402 isa colormateriallayer.The suppozting

l_ye;ism_de of a condenserpaper or a thermallyresistantpolymer filmsuch

aspolyethyleneterephthalate.The colorlayerisformed by coatingpigments oz

dyes,and thermalplasticizerincluding403 in Fig.4 on the support.

[Problems to be Solved]

In traditionalequipments,thecolormateriallayerand supportinglayerconsist

ofcellulose,thermal ploatlcizerpolymer, or wax _ud, _e flammable. Overheating

during workint_ conditions ot c_tclfing fires during unattended caused £eco_diag

media burn. There were also some fires and human injuries,

in ordertoreduce overheathtg,fireret+_rdationcompounds are oftenadded to

the _uepo_tin_l_yexorthecolo_layer.However, such _dditlveshLthe colorm_t_-

filll_yerlowerthe colordensityand contrast,and charge theologicalproperties

ofthe colormateriall_yer.The produced images asepoor. On the otherhand,

ifthe additives_leinthe supportlngl_yer,thermal _nd medtamcal streagth.sof

the supportinglayerdecrease.andthe recordlagisofteninterrupted.

Therefore,inordertosolvetheseproblems,thisinventionproposesthatfirere-

tardationcompounds shouldbe added to_hethermaltrandetrecordingmedium.

The proposed tec_ique is new and supexlor to the traditional one.

[Techniques to Solve the Problems]

The prop osed thermal transfer recordilt_ medium consists at least of color and

rue retardation l_yers, Farther, the theml,al transfer recording medium described

in(I)_bove, has .afireretardationlayerwhich shouldcontainone ormore ofthe

followingcompounds A-D: A: halogen c_mpounds, B: phosphorous estercom-

pomtds, C: halogeltatedphosphorous estercompotmds, D: inorgsaxlccompounds.

The fireretardationlayershouldalsocontainreactivefireretardation_dditives



containingM leasthalogenorphosphol. The fireretardationlayelshouldcontain

I - 100 wt % of fireretardationcompounds. The supportinglayerhas a fire

retardationlayeron one sideand a colormMerial layeron the otherside.

[Working Condition1

According to our invention_the thermal transferrecordingmedium become

fireretardedsincethelayerwhich contain_fireretardationcompounds islimited

inthe coloror supportinglayer;characteristicsofeachlayelar_otaffectedby an

addition of additives. In other words, fir_ retardation compounds are added to

the ,:olormateriallayeror supportinglay,,_rand thusthe sideeffectsofadditives

are avoidedand the high qualityimage ceJabe recorded.

Further, it is possible to add other sup,._rior qualities mentioned below. In the

traditional method, the color material adheres the supporting body when it is

storedina roflform,which iscalleda blockingphenomenon. One ofthe solutions

to this probleat is to coat a blocking pre,_eIttative layer on the support surface.

The structure of a thermal transfer recording medium for this invention is shown

in Fig. 1. A new layer (103 in Fig. 3) whi:h contains fire retardation compounds

isadded to the one sideofthe suppottin_layer(I01)oppositeto the colorlayer

(102). It functions just as the blocking p_eventatlve layer does.

[Experiment 1]

The thermal transferrecordingmedia isshown in Fig. I. We used as the

supportinglayer(I01} a two axiallyelongatedpolyethyleneterephtltalatesheet

of4 #m thickness.The layercontainingf_reretardationadditives(103)isformed

_n the followingway:

A liquid, whose composition is described latex, was coated on the supp o_ting

layer, and dried at O0'C for 24 hrs. The layer was 3 gtm thick.



Chemicals Composition (wt%)

Methylethylketone

Methyl isobutylketone

Polyester

(vizon 2_0 Toyo Boseki Co.)

Dec_bzomodiph_yl oxide

(AFR 1021 Asaki Glass Co.)

•Antimony oxide

25

25

25

19

The colormateriallayer(102)was made to be 3 _m by the hot melt method.

The compositionisgivenbelow :

Chemicals Coiaposition (wt%)

C aHia, ulJtt wax

Paraffinwax

(NNP 9 Nippon $eirou)

Ethylene vlnylacetatecopolymet

(EV 410 Mitsuipolychemical)

Copper phthalocyanine

20

50

2O

I0

Next we show out testresultsforcombastion ofthe thermallytransferrecord-

lag medium and for evaluation of the p_.q.ntedimage. We evaluated the corn-

bustibilltyby us_ of the UL94MB method. The method of determining the qu_l-

ity of printed images is displayed in Fig. '2. In Fig. 2,204 is the thermal transfer

recordingmedium, one sideof the supportinglayer(201) isthe colozmaterial

layez (202) aztd the otheI _ide of the color material layer is a _e retardation corn-

pound layer (203). The thermal head (205), thermal transfer recording medium,

and a transfer paper were placed as indicated in Fig. 2. The color materials were

6



tiaadezzed on the traade! papez by full peta, and coloz and density were mea-

stued. The thermal head w_s 180 DPI and the applied energy was 0.7 mJ/dot.

In order to estimate the blocking, the recorder was kept in a thermostat at 55'C

for 10 days and the adhesive strength was meoaured. The results _e shown with

comparative experiments 1 and 2 in the following table.

Combustibility

(UL94HB)

Experiment 1 ! pass

Comparison 21 failure
I

Comp_son 21 pass

Image Quality

Dens:ity (O.D.)

1.7

1.7

1.4

Contrast

t gh
high

low

Blocking

Test

good

t poor

I poor
I

Comparison Test 1

The structure of the thermal transfer recorder used for comp_son 1 is shown

/n Fig. 4. The supporting layer (401) is 4 #m tki& and it is a PET (polyethy-

lene tezephthalate) sheet. The color ma*Lerial layer was made as mentioned in

Experiment 1.

Compalison Test 2

The _tructme of the thermal transfer i:ecordex was the same as that in Com-

pazison Test 1. Only the composition of the color layer was different from that

of Comparison Te_t 1. The composition _vas shown in the following Table.

Chemicals Compofitiom (wt%)

Carnauba wax

PaxaJffm wax

Ethylene vinylacetate copolymer

Dec_bromodiphenyl oxide

Antimony oxide

Copper phth-_lo cyanlne

10

40

10

20

10

10

7



[Effect of the Invention]

As mentioned _bove, _cor_ng to this invention one can _dd _e retarc_atlon

effects to the thermal transfer recording raedium, and that the layer wl_ch is fire

retarded is an adc[ition_i layer beside the color and support layers. Thus, charac-

teristics of the latter two layers are not affected by the addition of a new layer, and

the recording medium itself become fire zetarded. In other words, this invention

can prevent lowering color qualities and theological characteri,tics, and lowering

thermal and mechanical strengths by an addition of _e retardation additlveb.

Further, the fire retardation layer can pkq a role of blocking preventatives,

4. Interpretation of Figures

Fig. 1 is a display of a section of the thermal tranffet recorder used for

experiment 1.

Fig, 2 is a draft of the image quality ev _luation equipment used for experiment

1.

Fig. 3 shows a pr_ciple for the previo'as thermal transfer recorder.

301 thermal head.

302 thermal transfer recorder medium.

303 transferpaper.

304 color material part.

Fig. 4 is a section figure for the traditional thermal transfer recorder.

401 suppotting layer,

402 color mMerial layer,

403 color materials.

Applicant: Epson Ltd.

K.K. Suwa Selkosha,

Agency a Patent attorney Tsutomu _:ogaral.



FigureCaption

101 :supportln_layer,

lO_ " colormateriaJlayer,

103 :layerwhich containsfireretardal,loncompounds,

201 :suppoxtinglayer,

202 : color materia.l layer,

203 :layerwhich containsfirezetardal:ioncompounds,

204 ; thermaltransfer_ecorderme_mn,

205 :thermal head,

:206: transfer paper.
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Abstract
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